ABSTRACT
vasodilators were calculated as percentages of the increased pressure induced by U46619.
179
The inhibitory effects of Indo, L-NNA, the combination of Apa and CTx, and catalase (12,500 180 units/mL) were examined. All the inhibitors were administered from the start of perfusion.
181
We calculated basal vascular resistance (R 0 ) as the value given by baseline perfusion pressure
182
(mmHg) /flow (mL/min). Each surgical preparation before perfusion needed ~6 min and 183 each procedure took ~2 hours. A few lungs exhibited massive edema, which were excluded.
185
Hypoxia-induced PH model.
186
Hypoxic exposure model was used to assess the effect of hypoxia on the relaxations of 187 pulmonary arteries in mice (57). Briefly, 10 to 12-week-old male WT mice on a normal 188 chow diet under a 12-hour light and dark cycle were exposed to hypoxia (10% O 2 ) for 1, 2, 7, 189 14 or 28 days. The hypoxic mice were housed in an acrylic chamber with a 190 non-recirculating gas mixture of 10% O 2 and 90% N 2 by adsorption-type oxygen concentrator 191 to utilize exhaust air (Teijin, Tokyo, Japan), while the normoxic mice were housed in room air
192
(21% O 2 ). All hypoxic mice were studied within 1 hour of removal from the chamber.
194
Western blotting analysis.
195
We performed Western blot analysis as previously described (48). After perfusion with cold Histological analysis.
234
After right heart catheterization, the lungs were rigorously and completely perfused with cold
235
KHB at physiological pressure until the color of the lungs clearly showed white. Then, they
236
were fixed in 10% formaldehyde solution for 24 hours on a shaker at room temperature.
237
After the serial steps of washing and dehydration, the whole lungs were embedded in paraffin, Immunofluorescence analysis.
251
We performed immunofluorescence analysis using paraffin-embedded sections as previously Endothelium-dependent relaxations of pulmonary arteries under normoxia.
303
To examine the contribution of EDRFs in pulmonary arteries, we performed isometric tension 304 experiments using first-to second-branch of intrapulmonary arteries. Isolated pulmonary 305 arterial rings from normoxic mice were precontracted with U46619 and subsequently exposed 306 to cumulative concentrations of ACh (10 -10 to 10 -5 mol/L) (Fig. 1A) . The 307 endothelium-dependent, ACh-mediated relaxations were resistant to Indo, but were highly 308 sensitive to L-NNA, indicating that NO predominantly regulates the tonus of these large 309 proximal intrapulmonary arteries. These results were consistent with dominant roles of NO
310
in endothelium-dependent relaxations of relatively large vessels in systemic circulation (60).
311
In order to explore the roles of EDH-mediated responses, we performed isolated perfused 312 lung experiments that enabled us to examine the contributions of EDRFs in pulmonary 313 microcirculation (4). The schema of the experimental apparatus is shown in Fig. 1B . Since 314 relaxations were not induced by vasodilating agonists alone in these models, the lungs were 315 precontracted with U46619 and were then exposed to vasodilating agonists (Fig. 1C) . To 316 determine the optimal tonus of precontraction, U46619 dose-response curves were obtained 317 (Fig. 1D) . abolished by the combination of Apa and CTx (Fig. 1E) , indicating the comparable 323 contributions of NO and EDH to pulmonary microcirculation under physiological conditions.
324
Importantly, EDH-mediated relaxations were markedly inhibited by catalase (Fig. 1E) 
Transition of the role in BK-mediated relaxations of pulmonary microcirculation from

342
EDH to NO during hypoxia.
343
Next, we examined isolated perfused lungs using the mice exposed to hypoxia for 1, 2, 7 and Increased nitrotyrosine level in vascular smooth muscle after hypoxic exposure.
382
We next hypothesized that the transition from EDH to NO in BK-mediated relaxations might 383 be involved in the vascular smooth muscle remodeling in response to chronic hypoxia.
384
Immunofluorescence showed the ubiquitous presence of 3-nitrotyrosine (3-NT) in lung tissues 385 of both normoxia and hypoxia (Fig. 6A) . In contrast, the lung tissues exposed to chronic 386 hypoxia slightly but significantly exhibited the higher level of 3-NT in the vascular smooth experimental conditions examined (19, 59 Cav-1 exerts a protective role against spontaneous development of PH in male mice (47).
556
Third, although PAH is a disease with a high prevalence of females (66), we used only male 557 mice in the present study. As regards the high prevalence of females, sex hormones, 
Conclusions.
575
In the present study, we were able to demonstrate that EDH plays an important role in analyzed by one-way ANOVA followed by Dunnett's test for multiple comparisons. Representative Western blots for p Thr495 -eNOS, p Ser1177 -eNOS, t-eNOS, p Ser239 -VASP, t-VASP,
904
Cav-1, and -tubulin (for loading control), using whole lung lysates from the mice under 
